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© Aqueous peroxide compositions with improved safety profile. 



© This disclosure relates to an aqueous peroxide composition with improved safety profile, the composition 
comprising a solid, substantially water-insoluble organic peroxy acid stably suspended in an aqueous medium 
characterized in that the aqueous medium also comprises an effective amount of triethylene glycol and/or 
polyethylene glycol. The preferred organic peroxy acid is 1 ,12-diperoxydodeandioic acid. The aqueous peroxide 
composition is particularly useful in detergent, bleaching, cleaning and/or disinfecting formulations. 
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AOUEOUS PEROX.DE COMPOSITES W,T„ IMPROVED SAPETV PPORLE 

perox.de compositions may be included aTpS o ^. b ^ ches - Additionally, the current^™ s 

Aqueous peroxide compositions and In partST th. ,ean,n O andto ' disinfecting formulations 
bleaching, cleaning and/or disinfecting are well known F * USe ,° f SUCb c °™P°sitions for laundering 

SZL*^ b,eaching composition ^ITms' 8 ' Patent 4 642 198 disclos - - 

Particulate substantially water-insoluble organic oeLv acid In? com P r,sed of 1 to 40 wt.% solid 
hqud. European Patent App.ication 283 liSc^ loZ sus P en ded in a surfactant structured 
hawng a pH in the range of 1 to 6 and contain no oiicu^? ♦ * P ° Ur3b,e aqueous blea ^ suspensions 

'5 Patent Appi.cat.on 201 958 discloses pourable amLn?," VZ P re9u,at,on ' and aqueous liquid. European 
"near alky, benzene sulfonate, an SSlS^JS?^ btoach com P°*«ons contaSg a 
containing 8 to 13 carbon atoms wherein 3? n?2^ and 3 " aliphatic P ero *V dicarboxylic acid 

996 152 describes a fabric bi^ n c X^^ , ^ , ^ * b *"" n 3 5 3nd 41 " ^ 
cent.po.se, the composition comorisinn « ^ ,1 k » 9 v,scos 'ty "> the range of 200 to loonnn 
» starch thickening agent, an aSK?^ ^^ y D : ate : inS ° ,Ub,e Per ° Xy9e " impound. Tn 
and 4 017 412 report fabric bleaching compTsSs comnri^ C * rtir U S ' Patents 3 » 638 

difficulty remains in the use JUSTUS! of"^" 9 ^ ble3Chi " Q a major 

25 Application 176 124 and in U.S. p£? 4 ?5tS AS r6p0rted in Paten 
produces a residue of solid peroxide partictes ti su^.?' 00 * 3qUe ° US 5us P«"sion S of peroxy acids 
s.tized or phlegmatised. there is a poteS for JLSZ t P3rtiC,es *• n * Protected de££ 

shock or abrasion. European Pate^^ 

30 Zr C ° mPriSing 3 SUSp9nded Pe^boxyfc acV^ to Tj,^™* ^ S W** 
30 alkyl benzene sulphonic acid and 0.01 to 20 wt % sod urn !l if "** ° f 30 3,ka,i metal salt of an 
* desens.tized and therefore safe in that on oVyino ^Tdnf i P ° t3SSiUm SU ' phate or mi **"es thereof 
partic.es. US. 4 790 949 claims a storage resiS Znbt ZzL SUSPenS ''° n the SO,id pe ™* a 
having a P H between 1 and 6 containing an aa^L ZT^ * b,e3Chin9 ^ suspension 

peroxy carboxylic acid, an acidifying agent 0 1 ^ 7 % « ,S m ' 3 P3rticu,ate substantially water-insoluble 
sat wh.cf . desensitizes carboxylio acids^n » of^^T* ?5 3 h ^ at - f °™ing neutra* 
used. Sod,um sulphate is the particularly preferred sll^ b/ We ' 9ht 0f the P erox V ^oxylic acid 
discloses the use of additional desensitizing t£2 and T T"? "" W S3,t U S " 4 ™ 949 also 
European Patent App.ication No. 283 792 dffdoJes a SiST**' ^ AS ^«-ed above 
cornpr.s.ng, inter alia . a particulate ^^^ J^^^.^ 0 ^ aqueoiJS bleach suspension 
mat.s.ng neutral salt such as Na 2 S0 4 . | n Eurooear pXnf^T ^ 3nd 3 "^rate-forming phleg- 
compos.tions comprising certain water ^ insoluble dto era ?J Sn * App,,cation 24 ° ™ stable liquid bleach 
sulphonate surfactant, cumene sulphona^ ^ maanestm ^ !T linear ^ benzene 

fact mat magnesium sulphate. so^m tulpZ and oott * ' *? SOdiUm ° r potassium «*»—. The 
agents, disclosed. U.S. Patent 4 100 o£ ^cSsX^r^ 8 ^ 6X0therm 
and certain peroxy acid compounds. Boric acid is dZZtZ ^ cons,stin 9 essentially of boric acid 
agent "Exotherm control agents" have met i^L 33 30 ewtherm con ^' 

It .s. however, a continuing problem to omS« *f 9 ( > 3nd h ° t " vvire tests - 
profile. For examp.e. boric acid £ anlZZ j^^rT** SUSpensio " s -ith an improved safety 
Add.tona.ly. boric acid is U ndesirab.e ince Zeo^suspe nstons^ * 
and the presence of boric acid reduces the S '^H ™ maximum solid content 

suspension. 9 a™""* of solid peroxy acid which may be placed in the 

may'U" formed^rpri^ with an improved safety profi.e 

aqueous medium characterized in that the T* Per0Xy 3C ' d sta bly suspended in an 

tnethylene glycol and/or polyethylene glycol. m 3l$0 com P ris es an effective amount of 
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Further, peroxy acids, and suspensions of such acids, are highly reactive and thus have a strong 
propensity for combustion and/or explosion. This raises transportation problems in that, for safety reasons, 
the amount of peroxy acid transported in a bulk container must be limited. It has been surprisingly found 
that the addition of polyethylene glycol to suspensions of peroxy acids reduces the likelihood of combustion 
s and/or explosion of such suspensions. 

It should be particularly noted that GB 1 387 167 discloses a solid particulate bleaching agent 
comprised of a peroxy substance (such as a peroxy acid) which has been substantially surrounded by a 
water-impermeable material having a melting point between 30 and 95 *C and further surrounded by a 
water-soluble inorganic hydrate salt. Such double-coated particles may also be sprayed with polyethylene 
w glycol. The specification of GB 1 387 167 suggests the polyethylene glycol spraying to make the salt 
coating more resistant to abrasion, to dedust the particles and to control the rate of particle solution. GB 1 
387 167 mentions desensitizing the peroxide only in the context of the water-impermeable material. 

Further, a flame resistant peroxide composition consisting essentially of at least a minimum amount of 
water necessary to create flame resistance, certain saturated hydrocarbon ketone peroxides and sufficient 
is water-soluble polyalkylene glycol to form a homogeneous condition between the peroxide and water is 
claimed in U.S. Patent 3 507 800. According to the disclosure in U.S. Patent 3 507 800, flame resistance is 
created by the presence of water and the polyethylene glycol is added as a mutual solvent for the peroxide 
and water. 

It should also be noted that EP 167 375 discloses a stable peroxy acid bleaching composition 

20 comprising a surface active peroxy acid and at least one surfactant which forms a mixed micelle in aqueous 
solutions with said peroxy acid. Suitable surfactants are selected from anionic, nonionic, amphoteric and 
zwitterionic surfactants. Preferred are fatty acids or salts thereof. Among the numerous surfactants listed 
polyoxyethylenes are mentioned. 

Japanese Patent Application 7114648 discloses the use of non-ionic surfactant(s), polyoxyethylene 

25 glycol and/or polyoxy-propylene glycol with tertbutylhydroperoxide in water to form a "homogeneous mixed 
liquid". Di-tert-butyl peroxide may also be present. 

The solid substantially water-insoluble organic peroxy acids which may be used in the aqueous 
peroxide compositions of the current invention are generally known in the art. As nonlimiting examples, the 
solid organic peroxy acids disclosed in European Applications 160 342, 176 124 and 267 175, U.S. Patents 

30 4 681 592, 4 634 551, and 3 996 152 may be used and are all herein incorporated by reference. The most 
preferred organic peroxy acids which may be used in the compositions of the current invention are (1) 
diperoxy acids, such as 1,12-diperoxydodecane-dioic acid ("DPDA"), diperazelaic acid and 1,13- 
diperoxytridecane-dioic acid, (2) peroxy acids which have a polar amide link in the hydrocarbon chain, such 
as N-decanoyi-6-aminoperoxyhexanoic acid, N-dodecanoyl-6-aminoperoxyhexanoic acid, 4-nonylamino-4- 

35 oxoperoxybutyric acid and 6-nony!amino-6-oxoperoxyhexanoic acid, and (3) alkyl sulphonyl peroxy-carbox- 
ylic acids, such as heptyl sulphonyl perpropionic acid, octylsulphonyl perpropionic acid, nonylsulphonyl 
perpropionic acid, and decylsulphonyl perpropionic acid. Methods for preparing such preferred peroxy acids 
are known in the art and in particular from the above-cited references. Optionally, the solid organic peroxy 
acid may be coated with a water impermeable material, such as the fatty acids, lauric acid, myristric acid 

40 and mixtures thereof, as known from European Patent Application 254 331. The amount of peroxy acid in 
the current aqueous peroxide compositions depends on criteria such as the peroxy acid used, the active 
oxygen ("A.O.") content of the peroxy acid, the intended use of the aqueous peroxide composition, and the 
stage of preparation of the aqueous peroxide composition. (For example, compositions for bulk transporta- 
tion will probably have a high concentration of peroxy acid, e.g. about 25 to about 45 wt.% whereas 

45 formulations for consumer use will have a substantially reduced peroxy acid concentration, e.g. about 4 to 
about 6 wt.%.) 

The additives used to prepare the aqueous peroxide compositions with improved safety profile 
according to the present invention may be further described as follows. 

Polyethylene glycol (also referred to as polyoxyethylene, polyglycol or polyetherglycol). hereinafter 

so sometimes referred to as PEG, is available in various numbered grades which reflect the approximate 
molecular weight of the polymer. PEG may also be classified by its degree of polymerization. A grade 200 
PEG is equivalent to PEG-4 (PEG having 4 degrees of polymerization). A grade 600 PEG is equivalent to 
PEG-12. For the current invention, PEG-4, PEG-8, and PEG-12 are preferred ignition-safe additives with 
PEG-4 being the most preferred. PEG'S may be purchased under the trademark "Carbowax". Triethylene 

55 glycol ("TEG") may also be employed in suspensions of the current invention, either alone or in 
combination with PEG. 

It is further remarked that to the peroxide compositions of the present invention diglycerine may be 
added as a bleaching adjuvant. Preferably, the safety of the aqueous peroxide compositions is improved to 

3 
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such an extent as to provide suspensions which are consider^ inni«™ * 

Thp pmminf ^ dco considered ignition-safe upon drvinn 

concentration of the peroxy acid. A^demonSed Thv^ 1 T ° f the peroxy acid and *e 

about 22 to 27 wt.% DPDA are rendered £ Son IS WWeh f °"° W ' aqueous suspensions of 

about 17 wt.% PEG-8 or abouf iTSTpSTSST T* 1 ^ ° f ab ° Ut 19 wt % PE <^ 

as suspensions, allowing for bu ft ^e a^t^T^T ^ have sub ^ntiaily increased safety 

concentrated suspension 9 , A.^T^^Ts Ztttf^ZS T"*" ** ™* 
drying wrth the use of about 4 wt.% PEG-12 or 3 wt °' PEG 4 rendered .gn.tion-safe upon 

on are i9nitionsa,e upon *** - d — 

peroxy acid concentration. As demonstraSi by the ^1 hT" ° f the PSr ° Xy acid ana 

25 wt.% DPDA are rendered ignitio -saS uoon Z n ^ k ° '° W ' 3qUe ° US sus P e ™ons of about 
wt.% DPDA are ignition-safe at about 2 £%TEG ' 10 ^ ^ Suspensions * about 6 

pJ^s^x? :srccrr de compositio - «-*» - 

about half the weight percentage of peroxy acid We ' 9ht PerCent39e ° f the additive is * least 

frarnll^ a- very suite d to be used within the 

comprising solid organic peroxy acid" J* i j£ Z T f P ° Urab ' e aqU80US WeaChin9 com P-Uions 
being polyvinyl alcohol, a ^^^^^T^r^ 0 '" ^ 3 « ^ 

trated ^X^S^T - — d — T Profi.e are further ,„us- 
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EXAMPLE 1 



varying concentrations to 40 gram samcles of . ' EG * 4 and TEG were separately added in 

suspensions were then WMdJ^pSt to^lrZl^ Tab ' e 1 " The test 

ambient temperature and a humidity of 50»/ \nZ t L 1 ( Urf3Ce 3rea 38 cm2) and left *> dry at 
residues were tested for igniteSS V he stn^ l^m ?J l ?T a,0nil had become dry «* the 
provided in Table 1. Suspensions tevi^o tS^L f ^ n" 16 reSU,tS ° f ,he 933 flame test are 
by those skilled in the art 9 9 m6S 9re3t6r than 20 seconds are considered ignition-safe 

COMPARATIVE EXAMPLE 

comparison in this respecl I DPDA TSSL t 1^'° 3nd 3 hi9h flash P° int - For 

having the potentia. as a safety S3? v z dioivclnnf ^ ™* SUCh 3 COmpound 

suspensions C1 and C2). It should be noted J?° ^ 3,S ° ,isted in tab,e 1 < tes * 

bleaching characteristics. ' l " e 3adrt,on of ^^erine does lead to improved 

**£ re ' eVant Pr ° PertieS ° f 3ddrtiV8S US6d in 1 «d the Comparative B^p.e compare as 

Substance : PEG-4 TEG Oiglycerine 
Hygroscopicity: 11% 18% 18% 
50 Rash point : 180" C 170° C 243* C 

foreseen by the artisan. suspensions according to the present invention could not have been 
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Table 1 
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Gas Flame Test Results of Peroxy Acid Suspensions Containing PEG or 






1 CvJ 






Test 


Additive 


Amount of 


Residue 


Time to Ignite 


Suspension 




Additive 


(Grams) 


(Seconds) 






(Grams) 






1 


PEG- 4 


6.13 


18.6 


20 + 


2 


PEG- 4 


7.0 


19.5 


20 + 


3 


PEG- 4 


8.0 


20.5 


20 + 


4 


PEG- 8 


7.0 


19.5 


19 


5 


PEG- 8 


8.0 


20.5 


20 + 


6 


PEG-12 


7.3 


19.5 


14 


7 


PEG-12 


8.1 


20.5 


20 + 


8 


TEG 


6.0 


19.4 


20 + 


9 


TEG 


5.0 


18.4 


20 + 


10 


TEG 


4.0 


17.3 


15 


C1 


diglycerine 


7.0 


21.2 


6 


C2 


diglycerine 


ao 


22.3 


8 



25 

EXAMPLE 2 

In order to be useful as a bleaching, cleaning, detergent and/or disinfecting agent, the aqueous peroxide 
compositions of the current invention should be chemically and physically stable. Chemical stability is 
30 determined by the residual peroxy acid activity. The physical stability is determined by the suspension's 
phase behavior, that is, the one phase suspension should not separate into two or more phases over time. A 
peroxy acid formulation having the following composition was prepared. 



Peg-12 


3 wt.% 


DPDA 


6 wt.% 


Linear aJkyl benzene sulphonate 


5 wt.% 


Na 2 SO* 


10 wt.% 


Xanthan gum 


0.3 wt.% 


Chelating Agent (Dequest 2010) 


0.05 wt.% 



The test suspension was held at 40° C for 8 weeks. The suspension remained a single phase during the 
entire 8 week period. After 4 weeks at 40* C the residual DPDA activity of the suspension was 70%. After 8 
45 weeks at 40* C the residual DPDA activity was 50%. The pH of the initial suspension and of the suspension 
after 8 weeks at 40* C was 3.5. 



EXAMPLE 3 

50 

The bleaching effectiveness of aqueous peroxy acid suspensions comprising polyethylene glycol was 
investigated using test suspensions 13 through 16. The compositions of the test suspensions are described 
in Table 2. In Table 2. % = wt.%. 

By measuring the reflectance of stained fabric treated with the various suspensions, the bleaching 
55 effectiveness of these suspensions can be demonstrated. The results of the reflectance measurements are 
provided in Table 2. 

For each stain in Table 2, four 6 x 6 cm swatches were prepared. Each swatch was then wetted with 1 
gram of a test suspension so that each suspension was separately tested on each stain. The wetted 

5 
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Table 2 



Bleaching Effectiveness of Peroxv Arid Qmo^T — "T 

' w r^roxy Acid Sus pensions Containing PEG 

Test Suspension | 13 I 7a 1 1 



DPDA 
Peg-4 

Xanthan Gum 

Hydroxyethylcellulose 
Na 2 SO* 

Water 

PH 



13 



Reflectance 



25.5% 

0.2% 
0.2% 
3.0% 
Balance 
3.9% 



14 



Tea Stain 
Red Wine Stain 
Berry Stain 



47 
59 
57 



23.0% 

10% 
0.2% 
0.2% 
2.7% 

Balance 
3.7% 




53 
69 
62 



57 
70 
61 



59 
70 
64 
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EXAMPLE 4 
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p ^ , SrCS?5!! su — s ™* ~ of ,ar9er vo,umes of 

may be transported in one container V'he ? determinin 9 the «*ntity of peroxy acid which 

December ,980, Aanhan gse , a. bij b^age A £ M m^VTJ" Ge ^^e stoffen 23 

pressure vessel fitted with a bursting disk Jtto e £ a •? Staatsu,t 9 everi i- sum, the test employs a 
d,ameter blow-off opening. , n operation £ " J^!^* *• ^ * «" with a v ^b,e 

suspen SIO n described in Table 3) are placed Tfhl 1 *' t0 be teSt8d ^ this c ™e, peroxy acid 

standardized gas name. If the buin^dKittaS ano^T'' ^ V8SSel ta then heated ^ 
to the pressure vessel, the size of the blow-off ooertnoT, ^ J 3 rammes of tes t material are charged 
process is followed unti. the bursting disk 7s°us ZZZ ^ ? "* hea,ina is ™i 

opening would cause rupture of the burstino d s 2 Sii 1 ' ^ *** next reduction the blow-off 
the safer the formulation. The accept* f £S '»S 6 Sma " 8r *• aCCSptab,e b '™-off opening 
PVT value wi». allow single contained ^ "anap^aBon ^T? °". HE? * PVT va,ue ' For example a low 
hmte such transport of DPDA to 50 kg ^P 0 ™ 00 of at lea * 450 1 of DPDA; and a medium PVT value 

comS^TSS.*; ??S nS ° f thr6e PSrOXy aCW SUSbe " si °- - the results of PVTs on such 
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Table 3 



Safety of Peroxy Acid Suspensions Containing PEG 


Test Suspension 


17 


18 


19 


DPDA 


26.1% 


26.1% 


25.5% 


Peg-4 


none 


none 


15.0% 


Chelating Agent (Dequest 2010) 


none 


0.05% 


0.05% 


Xanthan Gum 


0.2% 


0.2% 


0.2% 


Hydroxyethylcellulose 


0.2% 


0.2% 


0.2% 


Na 2 S04 


3.0% 


3.0% 


1 .0% 


Water 


Balance 


Balance 


Balance 


Pressure Vessel Test Results 


Blow-off Opening Diameter 








(mm) 








1 




N/T 


N/T 


1.5 


N/T 


N/T 


+ 


2 




N/T 




3 




+ 


N/T 


5 


N/T 




N/T 


7 


N/T 




N/T 


Safety Risk 


Low 


Medium 


Low 


In Table 3, a indicates that the bursting disk did not rupture, a 


" + " indicates that a rupture occurred and n N/T" indicates no test. 



30 As can be seen from Table 3, the addition of the chelating agent Dequest 2010 may substantially 
increase the potentiaJ safety hazard of peroxy acid suspensions. Such chelating agents are usually 
necessary to remove metallic ions and thus enhance the storage stability of peroxy acid suspensions. 
However, surprisingly, the addition of PEG to such suspensions reduces the safety hazard of such 
suspensions to a point that bulk transport of the suspensions may be substantially increased. 

35 

EXAMPLE 5 

This Example shows the applicability of the aqueous peroxide compositions of the present invention in 
40 pourable aqueous bleaching compositions according to EP 347 988. 

Prepared were suspensions 5a. 5b and 5c having the following composition: 

DPDA 25 wt.% 

TEG 10 wt.% 

Na 2 SOi 1 wt.% 
45 hydroxy ethyl cellulose 0.2 wt.% 

Dequest®2010.5 wt.% 

natural gum 0.2 wt.% 

initial pH 3.5 

In suspension 5a the natural gum is Xanthan gum, in 5b it is Alpha-flo® (trademark of Ibis corporation) 
so and in 5c it is Welan gum, a type of gum commercialized by Kelco. 

The suspensions were stored at 40 *C for 8 weeks and at room temperature for 26 weeks. They 
remained single phase during the whole of the two storage periods and showed the required stability. For 
these suspensions the following data can be given: 
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suspension: 


I 5a 


5b 


5c 


active oxygen (%) 
H 2 0 2 (%) 


2.95 
0.32 


2.85 
0.33 


2.87 
0.34 


PH 


(26 wk.amb.) 
( 8 wk.40 ' C) 


3.0 
3.0 


3.2 
3.0 


3.1 
3.0 


DPDA-residu (%) 


(26 wk.amb.) 

( 8 wk.40 ' C) | 


97 

82 J 


93 
80 


96. 
81 



75 
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ydodecanedionicacid. ' cnaracter Ked in that the diperoxy acid is 1 12-diperox 

i f° cairn o Baw ,„ to, „ 8 organie ^ Kid ^ a ^ w 

£££2C. ST'^ " — '■ — — * ~ to peroxy aoiO „ an akyl ^ 

« abcK,. half to waigm W rc.mV." to^Z™ d ' "* We ' OT PerCena *> 01 "» 

phe,a»„g ag W ctn^ „ „J» ~ » »»=W«. mMium oomprfced of „ata, « . 
tothyl.„. 91y „, ard , orpo , yell , y|9neg|y ^ e «M0U. m«taim also comprises an affaolive „,„„, 0 , 

o to two. ehsmoWaM ,„ i to aq*^S a°» "=1 ^ * Ce '""° S ° *"*'"*•• " * 
glycol a* polysomia*, g^,, q °°" s **'" compass. », eflMav , an , oum c( 
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